Effect of platelet-derived growth factor on the development and persistence of asbestos-induced fibroproliferative lung disease.
Platelet-derived growth factor (PDGF) isoforms and PDGF receptor-alpha are upregulated in fibroproliferative lesions in response to asbestos exposure. To examine the functional role of PDGF in asbestos-induced lung disease, we have evaluated the impact of PDGF-B overexpression in the lung on the development of pulmonary fibrosis induced by asbestos inhalation. Transgenic mice expressing PDGF-B from the surfactant protein C promoter and wild-type C57BL/6 mice were exposed to aerosolized chrysotile asbestos fibers via three different exposure regimens: 3 consecutive days to 9 mg/m(3), once a week for 5 weeks to 12 mg/m(3), or once a week for 8 weeks to 11 mg/m(3). The 3-day exposure did not produce fibroproliferative lesions in SPC-PDGFB or wild-type mice, indicating that PDGF expression did not increase susceptibility to a subthreshold dose of asbestos. Transgenic and wild-type mice subjected to the 5-week exposure protocol exhibited similar fibrogenic lesions histologically 48 hours and 8 weeks postexposure, but lungs from transgenic mice had elevated lung hydroxyproline content 8 weeks postexposure relative to wild-type mice. In addition, SPC-PDGFB transgenic mice developed pronounced thickening of arterioles following the 5-week exposure regimen. Mice exposed to asbestos for 8 weeks and examined 10 months later showed pronounced, diffuse fibrotic lesions of terminal bronchioles and alveolar ducts, but no histological differences between transgenic and nontransgenic mice were observed. These results indicated that PDGF-B overexpression can stimulate increased collagen deposition and vascular smooth muscle hyperplasia following asbestos inhalation and that a limited exposure (8 times) to chrysotile aerosol can produce long-lasting fibrotic lesions. The 8-week exposure regimen provides an animal model that encompasses an important aspect of human asbestosis-i.e., persistence of fibrosis for long periods after cessation of asbestos exposure.